The asymmetric unit of the title compound, {[Mn 3 {W(CN) 8 } 2 -(C 16 H 16 N 2 ) 3 (C 3 H 7 NO) 3 (CH 3 OH) 3 ]Á2H 2 O} n , consists of three [Mn(N,N-dimethylformamide)(methanol) (3,4,7,8-tetramethyl-1,10-phenanthroline)] 2+ cations, two [W(CN) 8 ] 3À anions and two water molecules. Each water molecule is disordered over three sets of sites, with a refined occupancy ratio of 0.310 (9):0.275 (9):0.415 (9) for one molecule and 0.335 (9): 0.288 (9):0.377 (9) for the other molecule. The Mn II atoms exhibit a distorted octahedral geometry, while the W V atoms adopt a distorted square-antiprismatic geometry. The Mn II and W V atoms are linked alternatively through cyanide groups, forming a tetranuclear 12-atom rhombic metallacycle. Adjacent metallacycles are further connected by 2 -bridging cyanide anions, generating a 3,2-chain structure running parallel to [101] . Interchain -interactions are observed [centroid-centroid distances = 3.763 (3) and 3.620 (2) Å ].
Related literature
For general background to octacyanidometalate-based compounds, see: Nowicka et al. (2012) ; Sieklucka et al. (2011) . For related structures, see: Li et al. (2002 Li et al. ( , 2003 ; Withers et al. (2007) . For the synthesis of octacyanidotungstate(V), see: Bok et al. (1975) .
Experimental
Crystal data 
cyanometalates [M(CN) 8 ]
n-(M = Mo, W; n = 3, 4) with flexible coordination modes and low symmetries have been widely studied (Nowicka et al., 2012; Sieklucka et al., 2011) . For such systems, chelated ligands are usually employed to control on metal centers for CN-bridging, hence generating low-dimensional architectures rather than extended networks.
As a part of a detailed study of cyano-bridged assemblies, we used [W(CN) 8 ] 3-as precursor to react with Mn 2+ ions and the chelated ligand 3,4,7,8-tetramethyl-1,10-phenanthroline (tmphen), and a new bimetallic compound with 3,2 chain structure was obtained.
The asymmetric unit of the title compound ( Fig. 1 ) consists of three [Mn(3, 4, 7, Adjacent chains are linked by π-π interactions involving the phenanthroline rings systems, with centroid-to-centroid distances of 3.763 (3) and 3.620 (2) Å. The structural feature observed in the title compound has been also found in other octacyanometalate-based materials (Li et al., 2002; Li et al., 2003; Withers et al., 2007) .
Experimental
The title compound was prepared at room temperature by slow diffusion of a CH 3 OH/DMF solution et al., 1975) and MnCl 2 ·4H 2 O (0.15 mmol) into a methanol solution of tmphen (0.1 mmol). After about two weeks, brown block crystals were obtained on slow evaporation of the solvent.
Refinement
The two independent water molecule are disordered over three sets of sites with refined occupancy ratios of 0.310 (9):0.275 (9):0.415 (9) for one molecule and 0.335 (9):0.288 (9):0.377 (9) for the other molecule. 
Figure 1
The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. H atoms and disordered water molecules are omitted for clarity. Symmetry code: (i) -x, -y + 2, -z; (ii) -x + 1, -y + 2, -z + 1.
Figure 2
The 3,2-chain structure of the title compound. H atoms, coordinated methanol and DMF ligands, terminal cyanide groups, and water molecules are omitted for clarity. 
